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Abstract
Norway is committed to the two-fold policy objective of preserving biodiversity and maintaining traditional local
livelihoods. This creates management dilemmas with the potential to undermine the legitimacy of both national
and international policies. In this article, we take a social-ecological perspective to highlight how these two policy
objectives are linked and interdependent and, therefore, subjected to complex dynamics between institutions and
ecosystems. We use a case study in northern Norway to discuss trade-offs in the implementation of the two-fold
conservation objectives.
Based on interviews, a focus group meeting with 16 reindeer herders and stakeholders and participant observations
during a grazing committee meeting, we identified that ecological dynamics between carnivores, sheep and
grassland patterns are central to this trade-off. We demonstrate how current governance instruments in carnivore
management do not address the spatial dynamics of carnivores leading to a perceived conflict between
environmentalist groups and farmers around questions of carnivore protection and sheep killings by carnivores.
Fragmentation in the multi-layered governance system prevents ongoing dialogue among various actors, thereby
enhancing antagonisms while reducing the likelihood of the emergence and implementation of adaptation
measures and practices.
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Background
Curbing global biodiversity loss sits among the most
pressing issues of our time (Rockström et al. 2009;
Young et al. 2010; Butchart et al. 2010). Nature conser-
vation and pastoralism are often deemed incompatible
(Young et al. 2005; Skogen and Thrane 2008; Heikkinen
et al. 2012), and conflicts often arise from the restric-
tions that biodiversity conservation imposes upon land
use and pastoralists’ livelihoods (Heikkinen et al. 2012;
Young et al. 2005).
International conventions regarding nature and bio-
diversity protection have gained considerable influence
over national conservation policies, and the Norwegian
government has changed its involvement in carnivore
governance, from state policies supporting eradication of
carnivores (wolf, brown bear, wolverine, lynx, golden
eagle) throughout the 18th, 19th and 20th century to
policies in the latter part of 21st century that aim to
conserve biodiversity and thereby large carnivores
(Heikkinen et al. 2011). Reindeer herding and sheep
breeding have traditionally been important for rural
districts in Norway, and the Norwegian government is
committed to also protect the rights and livelihoods of
the local people in these regions.
Norwegian commitment towards protecting biodiver-
sity (here focused on large carnivores) on the one hand
and protecting local and indigenous peoples’ rights and
culture on the other create management dilemmas with
the potential to undermine the legitimacy of both na-
tional and international policies (Sandberg 1999;
Swenson and Andren 2005). Norway has explicit policy
goals aimed at fulfilling the “two-fold aim” of contem-
porarily protecting biodiversity and local livelihoods.
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Although desirable, this “win-win” policy objective can
be contradictory at the local level.
This tendency to search for win-win situations while
disregarding trade-offs is common in environmental
policy design (McShane et al. 2011). However, policy in-
terventions in intertwined social-ecological systems are
more likely to generate trade-offs than win-wins. Trade-
offs occur when management decisions enhances one as-
pect of the system to the detriment of another aspect
(Daw et al. 2015; Rodríguez et al. 2006). Trade-offs can
emerge from complex interlinkages between biophysical
and social processes across scales. What appears as a
trade-off from one perspective might be seen as a
synergy from another perspective. Deliberating about
trade-offs is a central dimension of governance, and dis-
regarding trade-offs can give rise to conflicts between
management objectives and can often blur the complex
dynamics between biophysical characteristics and local
culture and livelihoods leading to less responsiveness
from the governance system (Brown et al. 2001). This
can eventually reduce the overall social-ecological resili-
ence (Plummer and Armitage 2010). On the other hand,
attention to underlying dynamics of trade-offs might re-
veal deeper causes for conflicts and support the search
for possible synergies in management objectives (Howe
et al. 2014; Sandberg 1999).
In this paper, we explore the dilemmas unfolding from
the two-fold policy objective stated in the Carnivore
Agreement (Rovdyrforliket). This agreement constitutes
a policy arrangement for ensuring sustainable carnivore
populations and sustaining active and viable pastoral
communities. The close interaction between livestock
and carnivores complicates the win-win objective:
130,000 sheep and 80,000 reindeer disappear every sea-
son, and owners receive economic compensation based
on losses to large carnivores for 35,000 sheep and 65,000
reindeers (Directorate for Nature Management 2011). In
2008, the government-funded compensation was almost
22,500,000 USD nationally (Directorate for Nature Man-
agement 2011).
We investigate how a trade-off between these goals is
manifested at the local level in Nordland, northern
Norway, and examine the responses of the governance
system at multiple levels. Nordland borders Sweden
along a north-south gradient at around 500 km at the
eastern side of the county. Carnivores roam vast areas
and migrate across the border between Nordland,
Norway and Sweden when habitats are available (Swenson
and Andren 2005). Carnivore density in Sweden, particu-
larly wolverines and brown bears, is high compared with
Norway. Thus, carnivore populations in Norway are
highly dependent on the traditionally much larger Swedish
carnivore populations (Gangaas et al. 2013). Today’s
governance of carnivores in Sweden resembles the
two-fold aim of the Norwegian policy to ensure sus-
tainable populations while at the same time safeguard
livestock production (Naturvårdsverket 2015). Even
though we acknowledge the fact that Swedish carni-
vore policies influence the Norwegian stocks, we will
not investigate further the Swedish policies. This
paper deals with the Norwegian setting and leaves the
Swedish policies in the background.
Methods and study area
The analysis is based on several different data sources:
public documents, reports, recordings from meetings,
observations in meetings and interviews. With regard to
secondary data, we used local and national newspaper
clippings and Internet sites. Reports for production sub-
sidies (the Norwegian direct payment base) were publicly
available on the Norwegian Agriculture Agency web pages
(www.slf.dep.no). We gathered statistical information and
maps from Rovbasen and Rovviltportalen (Norwegian
Environment Agency 2014).
We conducted interviews in the period from 2011 to
2013 with 17 reindeer herders and 13 sheep farmers
from the area. We conducted one group interview with
four reindeer herders in autumn of 2012 and one follow-
up interview with a herder. The other interviews noted
above were individual interviews with herders or
farmers. Moreover, we conducted a focus group inter-
view in June 2011 with 16 people (eight reindeer owners,
two tourism operators, three from the public authorities,
two national park guides and one from the Norwegian
Nature Inspectorate). Nine interviews with relevant ac-
tors and agencies at the local and regional levels were
conducted during 2011 to 2013, such as the Regional
Carnivore Committee (RCC), agricultural advisors, en-
vironmental government agencies and the Norwegian
Nature Inspectorate (NNI). We carried out three follow-
up interviews on topics that have emerged in the media
and at meetings. These interviews helped us to fill in
identified gaps after conducting an initial analysis. We
were also observers at relevant meetings and seminars
with pastoralists, pastoralists’ organizations and local
government’s representatives.
We transcribed all interviews and analysed them using
the text analysis software MaxQda. We performed field
work in the autumn of 2011, 2012 and summer of 2013
(see Table 1).
Our empirical sources focus on sheep and reindeer
pasture communities in the county of Nordland, Norway
(Figure 1).
Multi-level governance of mountain rangelands
In this section, we outline the historical development of
pastoralist practices and the evolution of governance
system that deals with carnivores and traditional local
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Table 1 Overview of methods
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Figure 1 Salten region in Nordland, northern Norway (Source: Marc Girard, Université de Montréal)
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livelihoods. The mountain rangelands (utmark) comprise
resource systems where native wild animals and domes-
tic animals coexist and collective dilemmas unfold
(Ostrom 2005, 2007a, 2009; Aligica 2014). Actions car-
ried out by pastoralists, e.g. in regard to husbandry, have
bearings for the social-ecological system as a whole.
Pastoral field
Most of the pastures for reindeer and free-ranging sheep
in Norway consist of harsh mountain ranges that are
mostly common lands. Reindeer herding is area inten-
sive, and approximately 40 % of Norway’s land area is
used for grazing (Landbruksdirektoratet 2014). These
mountain ranges are mostly impossible to cultivate, but
they are suitable for grazing animals due to their rich
soil surface and vegetation (Bjørkhaug and Rønningen
2013). Pastoralists have been part of an ongoing
modernization and rationalization process of animal
husbandry with increased mechanization, which has
made more extensive pasturing possible (Jaren and
Løvstad 2001). One important reason for the long
rationalization process of animal husbandry was the per-
sistent policies since 1728 for “the eradication of all use-
less and harmful” wildlife in order to enable increased
livestock production (Sandberg 1999). Due to the long
period where large carnivores were almost absent from
the Norwegian mountains (1900 to 1975), farmers have
optimized husbandry for livestock operations with
minimal labour input in grazing the sheep on summer
pastures and in protecting their livestock against large
carnivore attacks.
Ingold (1980) distinguished between modes of produc-
tion in terms of pastoralism, ranching and hunting. We
categorize both sheep and reindeer husbandry in Norway
as pastoralism, because both sectors have collective access
to pastures in the communal rangelands. Conversely,
ranching usually refers to grazing on private land. Herding
and husbandry are two related but different ways of refer-
ring to reindeer herders’ or reindeer owners’ practices.
Both terms are applied in this article, depending on the
context. Herding refers to moving and tending the rein-
deer in the pastures, whereas husbandry is a broader term
and may include all activities related to reindeer and its
products, e.g. yard work, slaughtering and breeding strat-
egies (Berg 2000). The studied herding districts share an
east-west migratory herding pattern (Skogseid 1997; Sande
2010), and both intensive and a more extensive herding
practice are carried out in the studied region (Sande
2010). Intensive herding is usually characterized by
continuous tending of the herd, which also makes the
herd tamer, while extensive herding is characterized by
less contact with the herd.
The trend since the 1970s is for structure
rationalization, with an emphasis on larger and fewer
farm units with increased number of animals (Jaren
and Løvstad 2001). In the region of study where
carnivore density is relatively high, the number of
sheep has increased during the past 20 years, whereas
the number of farmers has decreased significantly1.
The agricultural sector in Norway is closely linked to
the political system and highly politicized (Bjørkhaug and
Rønningen 2013). Generally, the Norwegian environmen-
tal bureaucracy has been challenged about preserving bio-
diversity by international pressure, along with requests for
local participation and involvement from the local level.
This has increased the complexity across governance
levels (Fangel and Gundersen 2012). Actors within the
pastoral sectors (Table 2) interact across governmental de-
partments regarding carnivore management. Agricultural
policy has mostly been framed through annual agricultural
settlements (i.e. the annual Whitepaper (Jordbruksavtalen))
(see, e.g. Kristoffersen 2015).
Sámi people have hunted wild reindeer for generations,
but since the 16th to 17th centuries, a shift occurred to-
wards herding semi-domesticated reindeer (Vorren 1978;
Berg et al. 2003; Bjørklund 2013; Risvoll et al. 2014).
Today, approximately 18,200 domesticated reindeer exist
in Nordland across 12 reindeer herding districts. In
addition, Swedish reindeer graze in Norway along
the border regions and according to the mutual
agreement between Norway and Sweden (Reindrift-
konvensjonen 2010). Reindeer herding is regulated
by the Reindeer Herding Act (LOV-1972-06-09-31
(1972)), and only Sámi people are legally permitted
to own reindeer in northern Norway (Reindeer
Herding website 2015). The right to own reindeer is
connected to the right to graze, and the latter is
strictly regulated according to seasons, for instance.
There are three active administrative levels in rein-
deer governance, as Table 3 illustrates.
Carnivores
Large carnivores that historically inhabited mountain
regions were almost eradicated by the end of the 19th
century and the beginning of the 20th century
(Blekesaune and Stræte 1997). International conven-
tions have gained considerable influence over national
conservation policies (Heikkinen et al. 2011), starting
with protecting the brown bear during the 1960s.
This development occurred at a time when increased
environmental focus and involvement was present among
the Norwegian population (Fangel and Gundersen 2012).
Wolverine protection came later, in 1971 in southern
Norway and in 1982 in northern Norway. Norway ratified
the Bern Convention in 1986, which implies a commit-
ment to safeguard sustainable carnivore populations in
Norway (Norwegian Environment Agency 2014). This
commitment is in line with the increasing international
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focus on protecting endangered species and preserving
biodiversity, which also has been implemented in the le-
gislation of other northern countries (Sandberg 1999).
This protection strategy, together with reforestation and
growth in wild herbivores, has resulted in a dramatic in-
crease of large carnivores in northern Europe over the
past years. Thus, the emerging picture is a conservation
success story, in which the large carnivores have
shown an ability to survive in human-dominated
landscapes (Chapron et al. 2014).
Today, carnivores are regulated by the Wildlife Act
(LOV-1981-05-29 nr 38 (1981)) and the Nature
Diversity Act (LOV-2014-06-20-50 (2014)). The
former regulates when, where and how hunting
might be undertaken; the latter specifies conditions
and precautions. The carnivore policies also build on
Table 2 Responsible/influential agencies in sheep governance and management
Level Responsible agency Areas of responsibility
International Food and Agricultural Organization (FAO) • Guidelines for responsible animal husbandry
• Support members to ensure that people have access to
enough high-quality food
State Ministry of Agriculture and Food • Policy development
• Annual agricultural settlement
Norwegian Agricultural Authority • Executive work
Norwegian Food Safety Authority • Inspection on husbandry and transport
Norturaa • Market regulation
Regional Agricultural division, Regional County Principal • Advisor for the Municipalities
• Regulatory agency
• Collaborate with other regional services and organizations
for industrial development
Local Agricultural office, Municipality • Managing internal affairs
• Deciding on land-use plans
• Facilitate farmers
Farming household • Practical management
• Participate in organizations, boards and meetings
aNortura is the main Norwegian agricultural cooperative that operates slaughterhouses and processing plants related to meat and eggs (Nortura’s
webpage: www.nortura.no)
Table 3 Administrative levels and areas of responsibility in reindeer governance and management (adapted from Fedreheim 2013)
Level Responsible agency Areas of responsibility
International International Labour Organization (ILO) Convention
No. 169 on Indigenous and Tribal Peoples
• Safeguarding the rights of the persons, institutions, property,
labour, cultures and environment of the Sámi people
State Ministry of Agriculture and Food • Policy development
• Reindeer Herding Act
• Reindeer Herding Agreement
• Appeals court for the Norwegian Reindeer Husbandry Boarda
Norwegian Agriculture Agencyb • Executive work
• Secretariat for the Norwegian Reindeer Husbandry Board
Norwegian Reindeer Husbandry Boardc • Appeals court for decisions taken in the reindeer departments
Regional County Governors’ Department of Agriculture and Foodd • Control the Siidas and act as expert councils over controversies
• Give exemptions from grazing rules
• Approve husbandry rules, decide grazing times
• Consider subsidy applications
Local 89 reindeer districts across the country • Manage internal affairs
• Decide on land-use plans
• Predict reindeer numbers
Siidae with Siida-shares • Practical management
• Participate in organizations, boards and meetings
aReindriftsstyret
bLandbruksdirektoratet. Replaced the former Norwegian Reindeer Husbandry Administration from July 1st, 2014
cIts seven members are appointed by the Ministry (four) and the Sámi Parliament (three)
dNew from January 1st 2014. Then six reindeer herding area boards were removed, and their tasks were given to the County Governor’s Department
of Agriculture
eOne or several groups of reindeer owners, understood as families. A person holds a siida-share
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government reports (St.meld.nr. 27 (1991–1992),
St.meld.nr. 35 (1996–1997), St.meld.nr.15 (2003–2004)),
on discussions related to this and on Parliament’s
settlement of June 17, 2011, commonly referred to as
“Rovdyrforliket” (the Carnivore Agreement) (Stortinget
2011: Document 8:163 S (2010–2011)). In recent
years, research has intensified on the consequences of
the return of large carnivores to Norway. Recent studies
indicate that there are cleavages in the Norwegian popula-
tion regarding perceptions and views regarding large
carnivores, and while not dominant, support for large car-
nivores exist in many rural communities (e.g. Skuland and
Skogen 2014; Skogen 2014).
Various actors are involved in predator management in
Norway (see Table 4). The eight RCCs are responsible for
implementing the national policy. These boards have five
or six members each appointed by the Ministry of Climate
and Environment after being nominated by the County
Council/Sámi Parliament (FOR 2005-03-18 nr 242). One of
the reasons for choosing this solution was to ensure local
management of carnivores and thus to lower the conflict
level related to carnivore governance. Further, it is argued
that subsidiarity is important at the regional level
since decisions reached here reflect implementation of
the national policy. Hence, a politically appointed
regional carnivore committee is a continuation of the
politically comprised agencies. Ecological knowledge is
already expected to be interwoven at the regional
level, since it serves as a foundation for earlier work.
An overview of the administrative levels in Norwegian
carnivore governance is presented in Table 4.
The Carnivore Agreement (Rovdyrforliket 2011)
The preceding outline of the Norwegian carnivore
governance comprises the backdrop for the Carnivore
Agreement (2011), which supports the “two-fold object-
ive” consisting of ensuring sustainable carnivore popula-
tions while simultaneously sustaining active and viable
pastoral communities. This two-fold objective has been
the basic principle in each of the three White papers re-
garding carnivore governance (St.meld.nr. 27 (1991–92),
St.meld.nr. 35 (1996–97) and St.meld.nr.15 (2003–2004))
and is also the main principle of Norway’s carnivore
governance (Fangel and Gundersen 2012).
All political parties in the Norwegian parliament
(Stortinget) settled on the Carnivore Agreement in 2011.
It emphasizes biological and ecological knowledge as a
major foundation for carnivore governance in order to
obtain desired population estimates. The document
decides upon sustainable size of population for each
Table 4 Norwegian administrative levels and areas of responsibility in large carnivore governance (adapted from Fedreheim 2013)
Level Responsible agency Areas of competence/responsibility
International Bern Convention • Ensures sustainable carnivore populations
• Conserve biological diversity
• Ensures sustainable use of biological diversity’s components
State Ministry of Climate and Environment • Has overall responsibility for wildlife
• Appoints members to the Regional Carnivore Management Boards
• Serves as Appeals Court for the Regional Carnivore Management Boards
Norwegian Environment Agency • Performs bureaucratic work related to the Wildlife Act
• Gathers knowledge and information about wildlife
• Serves as Appeals Court for the County Governor
State Nature Inspectorate • Executive field branch
• Assists livestock owners in gathering documentation
• Prevents and stops environmental criminality
• Supervises the stock of carnivores
• Carries out measures initiated by the Norwegian Environment Agency
Regional County Governor • Manages Golden Eagles
• Performs damage prevention efforts related to the Golden Eagle
• Decides on quotas and licensed hunting on all large carnivores
• Guides (and acts as the secretariat for) the Regional Carnivore
Management Boards
Regional Carnivore Committeesa • Implementing the national policy in their regions
• Set the yearly quota for hunting lynx, wolverines and brown bear
• Set the yearly number of lynx hunters and licensed hunters of
wolverines and brown bears
• Develop detailed guidelines for use of funds
• Develop a management plan based on the national targets, including
area differentiation plan
Local Municipality • Manage wild herbivores
aThese have five or six members, each appointed by the Ministry of Climate and Environment after being nominated by the County Council and the
Sámi parliament
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species. A main objective with this agreement is to re-
duce the level of conflict between the different interests
by strengthening the capacity and competence of the
agencies dealing with carnivore management around (1)
reporting and registration of carnivores and (2) prevent-
ive actions through the Regional Carnivore Committees
and local hunting teams. The document also clarifies
regulations around hunting licences and population
goals for the different carnivores. It states that local ac-
tors, particularly actors from the pastoral sectors, should
be involved in population registration and should also be
represented in local hunting teams. Furthermore, it em-
phasizes that knowledge of carnivores’ behaviour and
habitats is to be communicated to the local communities
(Parliament’s Document Nr. 8:163 S (2010–2011)).
This policy instrument does not explicitly acknowledge
potential trade-offs that might emerge from trying to
reach two different policy objectives. The responsibility
for carnivore management is handed from central to
local authorities (Fangel and Gundersen 2012) by decen-
tralizing the carnivore management to the appointed
RCCs at the regional level. The RCCs’ main task is to
create the management plan for carnivores in their re-
gion, and they have the possibility to geographically dif-
ferentiate the management through differentiated zones
for carnivores and domestic livestock. Despite this scope
of action, Sandström et al. (2009) found that interaction
and dialogue between parties within carnivore govern-
ance have succeeded to a greater extent at the national
and partly the regional level. The dialogue has been less
successful locally, which contributes to a lack of legitim-
acy at the local level (Fangel and Gundersen 2012), and
will be discussed below.
Results
Pasture dynamics in a “carnivore-cultural landscape”
To begin with, we identify a mismatch between the
management of the carnivores and their ecological dy-
namics and spatial distribution. Government officials
and many farmers emphasized that large carnivores
naturally live in areas that are allocated for domestic ani-
mals as they (wolverines and brown bears, in particular)
continuously migrate across the border between Norway
and Sweden. For example, most of the municipality of
Saltdal is a prioritized pasture area. Core carnivore areas
surround pasture areas, and Figure 2 shows the zoning
of the brown bear (shaded area). The dotted points in
Figure 2 represent brown bear locations (based on GPS
data). There is a clear mismatch between the zoning of
brown bears and their actual natural habitats.
Government officials across levels point out how zoning
and area differentiation in the carnivore management plan
are unrealistic to follow. Particularly challenging are the
prospects passed on to pastoralists about specific priori-
tized pasture areas.
Swedish legislation allows relatively extensive bear hunt-
ing, and the bear population is decreasing (Swenson et al.
2010). This strategy has implications for the Norwegian
bear population, and the likelihood of females settling in
Norway is reduced. Males, on the other hand, which pre-
date heavily on sheep, have a much larger home range and
regularly roam over the border to Norway (Swenson and
Kindberg 2011). Nordland’s geography, with its long
narrow strip of land bordering on Sweden, makes the
cross-border migration impossible to prevent. Nordland
County has its bear population level on one family group;
however, this level is not likely to be reached with the ex-
tensive culling on the Swedish side. Thus, area differentia-
tions for brown bears will remain challenging in Nordland
as long as the goal of one family group is not reached.
Despite this dependence on Swedish governance and eco-
system dynamics, government officials in Nordland admit
that collaboration is limited at the regional level between
the two countries relating to carnivore governance. This
was perceived by the government official to be a conse-
quence of the very different management regimes between
the two countries.
Government officials further note that a major difficulty
with this area differentiation is that the map is highly frag-
mented. This fragmented zoning is difficult to manage as
carnivores roam over very large areas, and within one day
they can cross several regions that are all prioritized for
grazing animals and for carnivores (see Figure 3).
There is no clear pattern for where the farms are
located, and the steep topography in Nordland and
the close vicinity to Sweden determine much of the
farming settlements.
According to a RCC representative, their criteria for
deciding upon areas prioritized for carnivores are based
upon sheep farmers’ and reindeer herders’ geographical
location. They plotted down the areas with a high
density of farmers and prioritized them for sheep, and
reindeer herders’ main pastures were the basis for priori-
tized reindeer grazing areas. Considerations and analysis
regarding ecosystem characteristics and carnivore dy-
namics were not part of this area differentiation. The
RCC representative noted:
We know that the carnivores follow their potential food
sources, so the barrier to cull carnivores in areas
prioritized for grazing livestock should be low. We
cannot move the farms (Individual interview with key
stakeholder)
This was in line with several farmers’ perceptions re-
garding zoning and moving grazing animals to different
locations. One farmer expressed this opinion:
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Moving the sheep to an area that has less carnivores is
a poor solution as we only bring the problem to this
region. Carnivores move to where the food sources are,
and if there is no food in an area the carnivore will
not remain there (Individual interview with farmer)
The County Governor was hesitant to implement the
RCC’s suggested area zoning for bears before the carni-
vore management plan was ratified (NRK Nordland
2010). They argued that the areas suggested were too
narrow and small; however, the RCC in Nordland
ratified this plan in 2011. Interviews with government
officials revealed their concern with the carnivore man-
agement plan because they claimed that the carnivore
zones on the map do not reflect the ecosystem dynamics
in reality. Follow-up interviews with government officials
at the regional level revealed that particularly the
Norwegian Environment Agency (NEA) but also the
County Governor in Nordland and the Ministry of
Climate and Environment (MCE) argued for a revision
of the carnivore management plan. An official from NNI
(SNO) noted that the management plan is meant to
bring about predictability for pastoralists, and in accord-
ance with the National Carnivore Agreement and the Re-
gional Management Plan, any bears coming into the areas
prioritized for livestock should be culled. However, this is
very problematic as long as the population goal for the
County as a whole is not fulfilled. The official further
noted that conflict is difficult to prevent, as it is likely that,
for example, the first family group of bears will establish
in an area that is prioritized for domestic livestock.
Regional governmental officers noted that the RCC
has so far not been willing to open up for changes
regarding the area zoning, as they want the focus on
maintaining grazing areas. The government officer
further noted that a problem with today’s area zoning
is that hardly any difference exists as to whether a
sheep farmer is inside or outside a certain zone. With
Figure 2 DNA hits on brown bears in Nordland 2006 to 2014. Shaded area is prioritized bear habitat. (Source: Vegar Pedersen SNO/Rovbase)
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Figure 3 Map (left) showing DNA hits for one wolverine. Black coloured line between stars showing minimum habitat for this wolverine. Shaded areas are prioritized for wolverines and lynx











new zoning, where carnivores’ biology is included, it may
be harder for farmers in areas where carnivores are abun-
dant but more predictable in areas with less carnivore
pressure. For those farmers with high carnivore pressure
(in carnivore zones), shifting to different farming methods
may provide a potential option. For those in prioritized
grazing zones, the threshold for culling carnivores will be
lower, and they may experience more predictability. The
government officer emphasized that some compromises
must be made in area zoning, which is not the reality with
today’s management plan for carnivores. Regarding today’s
area zoning, the officer expressed his opinion like this:
The existing area zoning has created certain
expectations for the pastoralists that are impossible to
meet with today’s available instruments and guidelines
(Individual interview with regional government official)
The officer also acknowledged that Nordland is prob-
ably the hardest county in which to create area zones,
because of the topography and fragmented landscape.
An RCC representative pointed to the difficulties in area
zoning and noted that they followed the advice from the
NEA on clearer divides between the different zones when
they decided upon today’s management plan. When they
emphasized such clear divides, e.g. including reindeers’ calv-
ing land inside zones prioritized for livestock, they met op-
position from the NEA saying that ecosystem dynamics
had been neglected. The RCC representative noted:
It is frustrating that we earlier were accused for not
making the management plan clear and explicit
enough. When we then try to make clear divides
between the different zones, this is not sufficient either.
It is difficult to achieve the twofold aim, and there are
many considerations to take (Individual interview)
A common aim presented in the Carnivore Agreement
(2011) is that animal losses in the pastoralist sectors
must be reduced. It states: “In prioritized grazing areas,
the carnivores that do damage on livestock are to be
culled rapidly” (Parliament’s Document Nr. 8:163 S
(2010–2011), based on authors’ own translation). Such a
goal is difficult to achieve because of carnivores’ exten-
sive habitat, according to government officials.
Pastoralists’ adaptation in pastures
Pastoralists have tried a myriad of strategies to prevent
losses to carnivores. Governmental funding is available to
varying degrees for those implementing loss-mitigating
strategies. For reindeer husbandry, new practices consist
of GPS-tracing the reindeer to call out when suspicious
roaming is observed (Eilertsen 2008), keeping animals
fenced in yards throughout winter, supplementary feeding
and changing to coastal pastures. Some reindeer herders
have tended their herd in the mountains all throughout
winter and note that carnivore losses decreased due to
better herd control. Sheep farmers have tried delayed re-
lease of the sheep to mountain pastures, earlier muster in
autumn, trying different sheep breeds, GPS-tracing, fen-
cing, watch dogs and llamas and intensified shepherding
(see Risvoll 2015, for more detail). Meanwhile, pastoralists
perceive these strategies as relatively unproductive, one
government officer noted:
Pastoralists have tried many things to avoid losses but
I am not sure that they have tried enough. For
instance if we ask if they have tried early muster in
autumn one farmer will say yes, but then the neighbor
might not have done the same. There is a problem of
coordination. I am sure more can be done in regards
to the available incentives in order to reduce losses
(Individual interview (see Table 1))
Government instruments in carnivore management
A main management strategy from the RCC is to focus
on getting the carnivore numbers down by obtaining
more hunting licences. One government official noted
that when wolverines are culled, the empty home range
soon fills again. This supports the view by Odden et al.
(2014) that points to the local effect of culling a lynx as
only very temporary in areas where lynx are continu-
ously present, as the home range will soon be replaced
by new lynxes. Hunting large carnivores is challenging,
according to local and regional government officials, and
an important measure for success is to train hunters.
The rules concerning hunting are perceived as too rigid
by hunters, the RCC and several pastoralists, as they
make e.g. wolverine and lynx culling a very difficult task.
One government official noted:
License hunting of wolverines is emphasized as an
important instrument in the Carnivore Agreement
(2011). Then the hunters point out the difficulties in
carrying out hunting, for instance not being able to use
motorized transport to check upon pens faraway, not
being allowed to use web cameras or dogs, as well as
the set hunting times. These factors are impeded by
national regulations as the white paper on hunting
does not open for such activities. This creates problems
and if there is a political wish to cull more wolverines,
well then the Norwegian regulations on hunting must
be altered (Individual interview)
However, a trial initiated by the government has re-
cently relaxed some of the rigid rules regarding hunting,
for instance, by opening up for use of, e.g. web cameras,
and snowmobiles for transport and checking on pens.
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Nevertheless, hunting large carnivores during the sum-
mer season when particularly sheep losses are large is
very difficult with the tools available today (e.g., in
Trondsen 06.08.2015; Våg and Walling 2015).
An important strategy by the government to minimize
conflicts is to compensate pastoralists. This is a consider-
able part of pastoralists’ income in high-pressure areas for
carnivores. However, sheep farmers note that they usually
only have between 40 % and 50 % of their animal losses
compensated, since this is the number verified by the offi-
cials. The Norwegian Institute for Nature Research recently
published a thematic number on lynx predation on sheep,
wherein they recommend a compensation scheme that is
to a larger extent founded on objective mapping of carni-
vore risk and knowledge of the predation frequency on
sheep in different landscapes (Odden et al. 2014).
However, both sheep farmers and reindeer herders in
Norway have recently rejected such suggested
changes. They are sceptical about the carnivore popu-
lation goals set forth by the government and do not
feel that they have been heard in regard to their ob-
servations of carnivore numbers in the area.
Local perceptions of carnivore management
The local governments’ representatives perceive their
collaboration with the regional level (County Governor)
as good; however, they think that the County Governor
has little ability to act upon needs from below. More-
over, they think the regional level is controlled too much
by the national level (Norwegian Environment Agency),
and hence, they (municipality) cannot reach this level of
management. They are looking for possible paths to
reach the level of decision-making power and note that
they have mobilized every channel possible at the local
level in their attempts to achieve this. It is difficult to
reach any further at the regional level according to the
local government’s representatives; thus, they need to
reach the national level somehow but feel powerless, as
they have not been able to accomplish this.
Both the interviewed pastoralists and the local
government officials feel very frustrated over inter-
national treaties, such as the Bern Convention, that
have such direct bearing on the local peoples’ livelihoods.
They felt relieved when the Carnivore Agreement (2011)
was signed, but they now feel increasingly deceived as they
have experienced that it is not implemented. One local
agricultural extension officer expressed it this way:
The pastoralists are squeezed out from an area they
are meant to have priority in according to the RCC’s
management plan. This is the reality because this
management decision is not followed through, and this
is hard to deal with. We work hard to obtain a
clarification on this so that we can be sure if we have
an area prioritized for pasturing, or if it is a disguised
carnivore area (interview of local agricultural officer)
According to the local agricultural officers, mobilization
is lacking at the regional level (County Governor) towards
defending the pastoralists’ case. They perceive the
government’s environmental side as powerful, with a
strong focus on defending carnivores. Meanwhile, they
perceive the agricultural department at the regional
level as less visible and not fronting the pastoralists
enough. As a response to the lack of mobilization, the
local government invited pastoralists, the agricultural
department at the County Governor’s Office and the
Norwegian Food Safety Authority to an ad hoc meeting
to discuss the carnivore-pastoralism issue and to find
some answers to what the herders themselves can do,
and what the County Governor is willing to do to assist
the pastoralists in their struggle against carnivores.
They omitted inviting the environmental department at
the County Governor’s Offices and the State Nature
Inspectorate, as they wanted to avoid a discussion on
carnivore politics. Little progress was seen during this
meeting, as the County Governor’s representatives
focused on the potential of changing to alternative in-
come activities for the farmers that would not be sensi-
tive to carnivores. Such discussions met neither the
pastoralists’ nor the local governments’ wishes for fu-
ture pastoralism.
Representation in RCC meetings
Actors from the agricultural sector and from environ-
mental organizations and sectors do not assemble at the
local and regional levels, according to government offi-
cials and representatives in the RCC. Meetings held by
the RCC are open and with possibilities for any interest
groups to join and come with utterances. Although ac-
tors from local farmers’ organizations always attend the
RCC meetings, the environmental side perceive the rep-
resentatives in the RCC to take pastoralists’ interests too
much into account when managing carnivores. Relatively
few environmental groups are very active in the studied re-
gion, and none of the local environmental groups attend
the RCC meetings because they consider them futile and
not considering carnivore dynamics at all. A representative
from the most active environmental group noted that they
choose instead to give written submissions to national-level
planning processes, as they feel that the two-fold aim stated
in the Carnivore Agreement is not taken seriously in the
RCC. They also use the media when they wish to present a
case. A representative from the RCC did not perceive the
RCC meetings as a particularly suitable arena for environ-
mental organizations to attend, as he noted that the agenda
is mostly directed towards pastoralists, for instance, allocat-
ing money towards various incentives and regarding
Risvoll et al. Pastoralism: Research, Policy and Practice  (2016) 6:4 Page 11 of 15
grazing matters. Conversely, the County Governor has tried
to recruit people from environmental organizations to the
meetings. A government official at the County level noted
that it would be very useful if actors representing environ-
mental aspects would be present at RCC meetings, as they
could convey knowledge about carnivore biology and eco-
system dynamics. The official noted that the RCC would
benefit from hearing both sides regarding a matter. In the
meetings, they acquire the pastoralists’ perceptions and
needs orally across the table, while they receive written
complaints from environmental actors after the meetings.
A representative from NNI noted that they have good
communication with most pastoralists and local and re-
gional government agencies. The NNI representative
perceived the contact with the RCC as minimal and
noted that the RCC would rarely contact NNI, even in
cases where it would be very relevant to do so.
Discussion
Introduction of domesticated herbivores into mountain
“wilderness” often is accompanied by ecosystem modifi-
cations either by herding one’s flock and fencing off car-
nivores or by eradicating the same carnivores and
thereby reducing the complexity of the ecosystem. In
many instances, such a simplified carnivore-free cultural
landscape of mountain pastures was created in northern
Scandinavia between 1700 and 1960, and many of the
governance conflicts, such as the one reported in this
paper, are due to poorly connected government policies
after 1960, the effort to reach a win-win solution: the
policy of recreating the biodiverse wilderness on the one
hand and the policy of a continued modernization of the
pastural industry on the other hand. The state government
fragmentation in Norway (NOU 2003: 19) becomes appar-
ent in the governance system of the regional social-
ecological system, with biodiversity conservation on the
one side through the environmental department and pas-
toral industry rationalization through the agricultural de-
partment on the other.
Conflict alleviation - masking a commons dilemma
Trade-offs appear through the mismatches between
governance systems and the changing dynamics of the
ecological system following the implementation of
international conventions for carnivore protection.
However, what appears to be a conflict between
groups (pastoralists and environmentalists) is actually
a set of new temporal and spatial interactions that
are not fully addressed in the multi-level governance
system. The government attempted to reconcile the
interests of conservation and local users by decentralizing
management authority of this complex dilemma to the re-
gional level. However, this process has proved very chal-
lenging, as the management instruments that the regional
authority devised to reduce the tension have inbuilt con-
tradictions that created mismatches between governance
and ecosystem dynamics in the SES. The focus on win-
win solutions implemented through political policy instru-
ments such as the Carnivore Agreement (2011) blurs the
complex dynamics between biophysical characteristics
and local culture and livelihoods. For instance, carnivore
management instruments do not adequately account for
the complexity of the pasture dynamics of the carnivore-
cultural landscape. More specifically, zoning maps are in-
sensitive to the spatial dynamics of carnivore populations,
and compensation schemes are not designed to prevent
the increasing predation on domestic animals. The RCC’s
neglect of the carnivores’ spatial behaviour when produ-
cing the zoning maps is a clear reflection of the mismatch
between governance and the ecosystem dynamics. Even if
carnivores’ physical environment was considered in the
management plan, producing zones with sharp borders is
still a very difficult task due to carnivores’ dispersal poten-
tial (Linnell et al. 2005). It is particularly relevant to scale
management zones of carnivores in terms of much bigger
land areas when compared to any other terrestrial species
groups, as carnivores utilize large areas of land (Linnell et
al. 2005). And for Nordland, it is particularly difficult to
succeed with zoning due to the geography with a long and
narrow stretch of land that borders Sweden with other
policy choices related to carnivores.
The hunting incentives implemented are rigid due to
state regulation. The local effect of culling lynx when
losing sheep is only very temporary in areas where lynx
are present, as the available home range soon will be re-
placed by new lynx (Odden et al. 2014), as discussed
already. The compensation schemes introduced are dif-
ferent from Sweden’s, where incentives and money are
given for every documented carnivore, unlike in Norway
where we compensate for livestock loss. In Sweden, pas-
toralists must accept predation to a larger degree on
their livestock in exchange for economic compensation
(see Swenson and Andrén 2005 for an in-depth compari-
son of the two countries’ compensation schemes).
Interactions in pastoral governance
The complex dynamics between biophysical characteris-
tics and local culture and livelihoods are not being ad-
dressed by dialogue between groups, and the divergence
between interest groups is further exacerbated as mis-
trust between actors at different levels persists, and actor
groups feel they need to defend and protect their prac-
tices. Hence, decentralization and deliberation of areas
of responsibility do not reduce conflict between different
user groups; rather, it shifts management focus from a
strong emphasis on ecosystems to a more land-
production focus through the RCC, thereby maintaining
the mismatch between contradicting interests through
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governance on the one hand and the biophysical system
on the other.
Scientific ecological knowledge is made available
through websites such as “Rovdata”, but this information
is insufficiently integrated into carnivore management at
the local level. The RCC offers opportunities for inter-
action between different user interests by keeping the
meetings open for the public to attend. Hence, as was
the government’s intention, these meetings have the po-
tential of being a conflict-minimizing arena in which dif-
ferent stakeholders can interact, communicate and learn
from each other (Ostrom 2007b). However, actors utilize
different governance levels to seek influence and push
their objectives, and an asymmetry seems apparent in
the RCC meetings, whereby the RCC lacks legitimacy
with environmental actors. This is reflected in the RCC
meetings where only pastoralists and their organizations
attend. The one-sided participation in the RCC meetings
is an indication that this meeting arena is not a fruitful
setting at this stage for interaction between user groups.
Looking beyond the RCC, ambiguity from the national
level about how to really deal with the complexities of
carnivore governance propagates downward in the sys-
tem and creates distrust across levels and scales. The
outlook is different from the perspective of pastoralists
and local government officials. They do not feel that
their voice is being heard in government, and they feel
powerless against a strong environmental department,
while running the daily risk of losing animals to carni-
vores. This is reflected in the local government official’s
concern about the lack of predictability for the pastoral-
ists who feel uncertain whether their pasture land is pri-
oritized for grazing animals or for carnivores. The
present area zoning is perceived as unrealistic at both
local and regional levels, as actors know that carnivores
roam vast areas and do not “stick” to administrative
maps.
RCCs are potential arenas where trade-offs can be
jointly mapped and understood. However, representa-
tives of biodiversity conservation do not attend RCC
meetings and use a blocking strategy to measures pro-
posed by the RCCs, which are currently dominated by
farmers’ representatives. This leads to greater rigidity
and inability for the system to respond to changes.
Adaptive steps and measures
Although pastoralists have tried out several measures to
combat livestock losses, resistance exists, as they feel re-
stricted from utilizing the pasture areas where they trad-
itionally have had access. However, certain pastoralists
have found ways forward to respond to the threat the
carnivores entail. The reindeer herding district that
tends their herd closely throughout winter has experi-
enced fewer reindeer losses (see also Risvoll 2015). They
have calm animals due to frequent stock handling with
carefully selected husbandry methods; thus, tending and
moving their herd when needed is also more manage-
able. However, this strategy comes with a price, as it is
difficult to carry off with limited number of herders
available, and other chores must then be placed on hold,
for instance, participation in various meetings and
boards. Sheep farmers who have traditional Norwegian
breeds that tend to stay more in flocks have experienced
declined losses to carnivores, to a certain extent. How-
ever, trade-offs exist, as income will be limited as long as
the incentives favour heavy lambs (e.g. Risvoll 2015).
Shifting to a trade-off policy narrative
It is clear from our results that the two-fold policy
aim - conservation of both biodiversity and cultural
landscape - creates a dilemma. The current responses
by the government and the multiple actors involved
mask the trade-offs that emerge through complex in-
teractions between ecological dynamics, user practices
and stakeholder’s interests and behaviour.
The instruments of implementation include large
carnivore management, through zoning of the region
separating areas for carnivores and for grazing, hunting
schemes, compensation for loss of animals and incen-
tives for implementation of new husbandry techniques
or for transforming the sheep-farming practice towards
other farming alternatives.
These instruments seem to roll out from a “palliative
approach” that strives to cater to both broad objectives
but fall short in reconciling stakeholders’ interests. On
the one hand, environmentalists resort to media and na-
tional government and do not feel the need to join the
locally decentralized decision boards (RCC). On the
other hand, we observed a reduced adaptive capacity of
farmers that likely stems from their perception of being
“squeezed out” and left with no feasible alternatives.
As a way forward, we speculate that the two-fold pol-
icy objectives need to explicitly acknowledge the
ecological dynamics in order to unlock the current situ-
ation. This includes shifting to a policy narrative of local
trade-offs rather than top-down, win-win narratives. In
other words, revealing the inherent trade-offs might
open up for innovative encounters/arenas and solutions
in the governance sphere and in local communities’
practices.
Conclusion
Trade-offs are inherent dynamics in complex social-
ecological systems. The interdependence we observe in
northern Norway between policy objectives of biodiversity
and cultural landscape conservation generates dilemmas
that are not simple to reconcile. Our case study in
northern Norway demonstrates how ecological dynamics
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among large carnivores, sheep and reindeer, mediated by
mountain pasture and pastoralist practices, create interde-
pendences in the social-ecological system that need to be
considered when seeking to fulfil broad objectives of con-
serving biodiversity and ensuring viable local livelihoods.
We found that trade-offs within the regional social-
ecological system are currently not directly addressed. In-
stead, the Carnivore Agreement, signed by all political
parties at the national level, assumes that a two-fold aim
can be pursued. Instead of solving the collective dilemmas,
such mechanisms lead to social and ecological processes
that render local communities and the pastoral sector
vulnerable, and neither cultural diversity nor biodiversity
prosper under the governance regime that is present
today.
This case provides evidence for the importance of de-
signing mechanisms to reach environmental objectives
with attention to the trade-off dynamics and, specifically
in this case, a need to attend to ecological dynamics.
Making trade-offs explicit and salient to policymakers
(including the ecological dynamics that can be covered
by symbolic battles) is essential in the search for innova-
tive synergies and can open up for a broader appreci-
ation of the positive and negative effects of conservation.
Endnotes
1The number of sheep farmers has almost declined by
50 % from 1995 to 2014 in the Salten Region, while
sheep numbers in the same area are approximately the
same (Norwegian Agriculture Agency 2014).
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